Nitric oxide mediates chemoreceptor inhibition in the cat carotid body.
Numerous studies have demonstrated that carotid sinus nerve fibers mediate a so-called "efferent" inhibition of carotid body chemoreceptors. However, the mechanism(s) underlying this phenomenon are not understood. Recently, it has been shown that an extensive plexus of nitric oxide synthase-containing carotid sinus nerve fibers innervate the carotid body, and that many fine, beaded fibers can be seen in close proximity to small blood vessels as well as lobules of parenchymal cells. The present study examined the effects of centrifugal neural activity in the carotid sinus nerve on the accumulation of [3H]citrulline synthesized from [3H]arginine in the cat carotid body, and the possible involvement of nitric oxide in mediating "efferent" chemoreceptor inhibition. Electrical stimulation of carotid sinus nerve C-fibers evoked an increase in [3H]citrulline accumulation in the carotid body, which was Ca(2+)-dependent and blocked by L-NG-nitroarginine methylester (0.1 mM), an inhibitor of nitric oxide synthase. Using a vascularly perfused in vitro carotid body preparation, chemoreceptor activity was recorded from thin nerve filaments split-off from the main trunk of the carotid sinus nerve. Electrical stimulation of the main nerve trunk at C-fiber intensities inhibited steady-state chemoreceptor discharge, and this effect was blocked by L-NG-nitroarginine methylester. However, when the organ preparation was switched to the superfuse-only mode, carotid sinus nerve stimulation failed to alter the steady-state discharge, but under these conditions, prolonged nerve stimulation (> 5 min) did attenuate the chemoreceptor response to hypoxia, an effect which was likewise blocked by L-NG-nitroarginine methylester. The present data, together with previous anatomical findings that nitric oxide synthase immunoreactivity is present in both sensory and autonomic ganglion cells innervating the carotid body, suggest that two neural mechanisms may be involved in the inhibitory neural regulation of carotid chemoreceptors. One mechanism appears to involve nitric oxide release from intralobular sensory C-fibers, which lie in close proximity to the chemoreceptor type I cells. The other mechanism involves release of nitric oxide from perivascular terminals of autonomic microganglia neurons, which control carotid body blood flow.